Cerivastatin induces type-I fiber-, not type-II fiber-, predominant muscular toxicity in the young male F344 rats.
3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins) are associated with adverse skeletal muscle toxicity, but the underlying mechanism remains unclear. To investigate the pathological mechanism of statin-induced myotoxicity, cerivastatin (20 ppm; corresponding to 2 mg/kg/day) was dietarily administered to young male F344 rats for 10 days, and time-course clinical observations, measurement of plasma creatine kinase activity, and light and electron microscopy of type I fiber-predominant skeletal muscle (soleus) or type II fiber-predominant skeletal muscles (extensor digitorum longus and tibialis anterior), were performed. Clinical symptoms including weakness of hind limbs, staggering gait and body weight loss, accompanied by marked plasma creatinine kinase elevation in rats fed cerivastatin at around Day 6 to 8. Interestingly, microscopic examination revealed that cerivastatin-induced muscle damages characterized by hypercontraction (opaque) and necrosis of the fibers were of particular abundance in the soleus muscle at Day 8, whereas these histological lesions in the extensor digitorum longus and tibialis anterior were negligible, even at Day 9. Prior to manifestation of muscle damage, swollen mitochondria and autophagic vacuoles in the soleus were observed as the earliest ultra structural changes at Day 6; then activated lysosomes, disarray of myofibril and dilated sarcoplasmic reticulum vesicles became ubiquitous at Day 8. These results demonstrate that cerivastatin induces type I fiber-predominant muscles injury, which is associated with mitochondrial damage, in young male F344 rats. Since the rat exhibiting type I fiber-targeted injury is a unique animal model for statin-induced myotoxicity, it will be useful for gaining insight into mechanisms of statin-induced myotoxicity.